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INTRODUCTION
This report and a companion report for Mississippi, "Water Withdrawals in the Black Warrior-Tombigbee basin and Alcorn County, Mississippi, 1985 -87" (Barber, 1991 , are the result of a project conducted by the U.S. Geological Survey and funded by the U.S. Army Corps of Engineers. The Alabama and Mississippi water inventories described in these reports are part of a larger study being conducted for Congress by the U.S. Army Corps of Engineers on the Tenn-Tom Waterway as authorized by Public Law 87-639. The study area in Alabama includes all or part of 20 counties within the Black Warrior-Tombigbee basin ( fig. 1 ).
The project area encompasses the drainage basin of the Tombigbee River from its point of confluence with the Alabama River in southern Alabama, northward to the Alabama-Mississippi State line, and the entire Black Warrior River basin ( fig. 1 ). The area covers roughly the western third of Alabama and includes all or parts of the following counties: Blount, Choctaw, Clarke, Cullman, Etowah, Fayette, Franklin, Greene, Hale, Jefferson, Lamar, Lawrence, Marengo, Marion, Marshall, Pickens, Sumter, Tuscaloosa, Walker, Washington, and Winston.
The objectives of this report are to present: 1) an inventory of municipal, industrial, commercial, and power generation water users in the basin; 2) an assessment of the likelihood that the demands on public-water supply and self-supplied industrial water systems will exceed the capacity of their source of water or that the systems will experience water quality problems. Public-water suppliers, self-supplied industries, self-supplied commercial facilities, and power generation facilities withdrawing more than 0.01 Mgal/d (million gallons per day) of water were inventoried during this investigation. Ground-and surface-water source capacities were determined using low-flow data for streams, withdrawal records from water-use facilities, and ancillary data in U.S. Geological Survey files.
DESCRIPTION OF THE STUDY AREA
The study area is underlain by geologic formations ranging in age from Cambrian to Quaternary. Detailed descriptions of the characteristics and location of the various geologic formations in the study area can be found in Special Map 221, Geological Survey of Alabama (Osborne and others, 1989) . The northern part of the Black Warrior basin is predominantly underlain by the Pottsville Formation of Pennsylvanian age. The southern half is underlain by various formations of Cretaceous age. The upper Tombigbee basin is underlain by Cretaceous formations. The northern part of the lower Tombigbee basin is underlain by Cretaceous formations while the southern part is underlain by Tertiary formations.
The study area encompasses part of four physiographic sections: the Cumberland Plateau, the Alabama Valley and Ridge, the East Gulf Coastal Plain, and the Alluvial-Deltaic Plain ( fig. 2 ) (Sapp and Emplaincourt, 1975) . Upper parts of the Black Warrior basin are in the Appalachian Plateau area of the Cumberland Plateau section. This area is characterized by rugged, submaturely to maturely dissected sandstone and shale plateaus of moderate relief. The Fall Line which identifies the boundary between the Appalachian Plateau and the East Gulf Coast Plain lies just 
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Figure I Physiographic regions of the study area north and east of Tuscaloosa. South of the Fall Line the topography is low and gently rolling. This area is characterized by maturely eroded uplands and mature stream valleys (Harkins and others, 1980) . The northern part of the Tombigbee basin lies in the Fall Line Hills district of the East Gulf Coastal Plain. The topography in this area is low and gently rolling.
The lower part of the Tombigbee River flows through the Black Prairie district of the East Gulf Coastal Plain physiographic section and flows through the Chunnenuggee Hills district, the Flatwoods subdistrict, the Southern Red Hills district, the Buhrstone Hills subdistrict, the Lime Hills district, the Hatchetigbee Dome subdistrict, and the Southern Pine Hills district. The area varies from an undulating, deeply weathered plain on chalk and marl at the confluence of the Tombigbee and Black Warrior Rivers at Demopolis to a series of sand hills, cuestas, rugged limestone, and finally terrigenous sediments of the Citronelle Formation (Pliocene and Pleistocene) at the southern extent of the basin.
The study area has a humid subtropical climate. Average annual temperatures range from about 60 °F in the northern part to 68 °F in the southern pan of the area (Lineback and others, 1974) . The study area has abundant rainfall with average annual precipitation ranging from about 56 inches in the northern part to 48 inches in the central part to 64 inches in the southern part of the study area.
BLACK WARRIOR BASIN Basin Description
The Black Warrior basin encompasses about 6,275 square miles in north-central Alabama ( fig. 3 ). Counties that are wholly or partially included in this part of the study area are Etowah, Blount, Marshall, Jefferson, Cullman, Lawrence, Winston, Walker, Tuscaloosa, Hale, and Greene. Natural resources in the basin include coal, coal-bed methane, iron ore, limestone, dolomite, extensive woodlands, and fertile soils. The development of these natural resources have made this area one of the most highly industrialized river basins in the southeastern United States. The area includes the city of Birmingham and its surrounding communities, which constitute the largest urban area in Alabama. Birmingham proper has a population of more than 284,000 with about 140,000 people living in nearby suburbs (Alabama Department of Economic and Community Affairs, 1984) . Other urban centers in the basin with populations of more than 10,000 are Cullman (13,100), Jasper (11, 900), and Tuscaloosa (75, 200 fig. 3 ). The city of Sumiton also withdraws water from the reservoir for public supply. The area north of the Fall Line and the area south of the Fall Line differ and should be considered separately ( fig. 2) . North of the Fall Line the predominant geologic unit is the Pottsville Formation of Pennsylvania age; south of the Fall Line, various Cretaceous formations predominate. Streams above the Fall Line in the Black Warrior basin have a lower recession index than those below the Fall Line (Bingham, 1982) . The recession index indicates that streams that originate in areas above the Fall Line will have a lower base flow and will reach base flow sooner than streams with similar sized drainage basins that originate in the Cretaceous formations. The Pottsville Formation has a lower capacity for storing water resulting in higher runoff and lower sustained flow for streams in the area. The Cretaceous formations have a relatively higher capacity for storing water resulting in less surface runoff and higher base flows for streams originating in the Cretaceous outcrops.
Ground Water
Ground-water supplies are obtained from several geologic formations in the basin. In the northern part of the basin, ground water occurs in various sedimentary rocks of Paleozoic age. In the northeastern part of the basin, water occurs in Cambrian and Ordovician carbonate formations that usually yield sufficient water to supply municipalities and industries. In the central and northwestern parts of the basin, ground water occurs in sandstone and shales of the Pottsville Formation of Pennsylvanian age. Wells in the Pottsville generally yield less than 100 gal/min (gallons per minute) and water levels may decline during extended dry periods ( fig. 2) . South of the Fall Line the Cretaceous formations include three excellent aquifers. The Coker and Gordo aquifers, which are sometimes discussed collectively as the Tuscaloosa aquifer (Williams and others, 1986) and the Eutaw aquifer. Yields to properly constructed wells in these aquifers usually exceed 100 gal/min.
Parts of Tuscaloosa, Fayette, Walker, and Winston Counties have petroleum producing formations ( fig. 2) . The potential exists for water supplies in these areas to be contaminated locally by oil field brines, if the brines are not properly reinjected into the deep formations. The highest risk for contamination would occur in areas near oil or gas wells where highly mineralized water spilled on the surface could seep back into the ground and contaminate the ground-water supplies or drain into streams and contaminate surface-water supplies.
UPPER TOMBIGBEE BASIN (Alabama)
Basin Description
The upper Tombigbee basin in Alabama encompasses about 3,710 square miles in westcentral Alabama (fig. 4 ). The headwaters of the Tombigbee River are in northeastern Mississippi where the completed Tenn-Tom Waterway now connects the Tennessee and Tombigbee Rivers. The river flows southward for a little more than 100 miles from the point it enters in Pickens County to the point of confluence with the Black Warrior River at Demopolis. The Tom Bevill Lock and Dam (formerly the Aliceville Lock and Dam) near Pickensville, which was completed in 1989, was the last structure to be completed on the Tenn-Tom Waterway.
The basin is primarily rural with no community having a population of more than 6,000. Some of the larger communities in the basin and their population are Red Bay (3,200), Hamilton (5,100), Winfield (3,800), Guin (2,400), Vernon (2,600), Fayette (5,300), Aliceville (3, 200) , and parts of Demopolis (total population 7,700) (Alabama Department of Economic and Community Affairs, 1984) . Agricultural and forest products comprise a large part of the industrial output of the basin. Streamflow recession indices in the northeastern parts of the basin generally are higher in areas where the Coker, Gordo, and Eutaw Formations crop out than in the southwestern part of the basin where the Cretaceous Selma Group crops out. The Coker, Gordo, and Eutaw aquifers have a relatively high capacity for storing water resulting in higher base flows for streams. The Selma Group is composed of dense chalk formations of low permeability. The chalk has a low capacity for storing water resulting in a high rate of surface runoff. 
Ground Water
Excellent ground-water supplies are available in all but the northeastern and extreme southern parts of the basin (fig. 4 ). In the northeastern part, the Pottsville aquifer generally yields less than 100 gal/min to water wells. In the southern part of the basin, ground-water supplies are sometimes highly mineralized and unsuitable for public use. The sand and gravel deposits in the Coker, Gordo, and Eutaw aquifers generally supply more than 100 gal/min to properly developed wells and yields are not severely affected by extended dry periods.
Approximately the northern half of the basin is underlain by petroleum producing formations ( fig. 4) . These formations are a potential source of contamination to water supplies. Contamination could occur if highly mineralized water is pumped out of petroleum producing formations and is allowed to seep back into the ground as a result of improper disposal techniques.
LOWER TOMBIGBEE BASIN
Basin Description
The lower section of the Tombigbee River from its point of confluence with the Black Warrior River at Demopolis to its point of confluence with the Alabama River near Mclntosh is about 175 miles in length (U.S. Army Corps of Engineers, 1985) . The drainage basin covers about 4,140 square miles ( fig. 5) . Counties wholly or partially within the basin are Sumter, Marengo, Choctaw, Clarke, and Washington. There is a high degree of industrial development along the river at Demopolis and along the lower reach of the river in Washington and Clarke Counties, There is extensive development of petroleum resources in the southern half of the basin. The basin is sparsely populated with agriculture and forest occupying much of the land area. Major urban areas in the basin are Demopolis (population 7,700), Jackson (6,100), Livingston (3, 200) , York (3,400), and Linden (2,800) (Alabama Department of Economic and Community Affairs, 1984) .
The lower Tombigbee basin begins in the Black Prairie district of the East Gulf Coastal Plain physiographic section and flows through the Chunnenuggee Hills district, the Flatwoods subdistrict, the Southern Red Hills district, the Bunrstone Hills subdistrict, the Lime Hills district, the Hatchetigbee Dome subdistrict, and the Southern Pine Hills district (Sapp and Emplaincourt, 1975) .
Hydrology Surface Water
Major streams in the basin are the Tombigbee River, Sucarnoochee River, Alamuchee Creek, Chickasaw Bogue, Okatuppa Creek, and Bassett Creek. Streams in the upper end of the basin flow through the Selma Chalk. Sediments in this area have low permeability to water resulting in rapid runoff of precipitation and poor sustained flow of small streams. Geologic units that crop out south of the Selma Group consist of sand, gravel, and clay that have a much higher capacity for storing and transmitting water. Streams originating in these formations have a higher base flow than those originating in the Selma Group. This runoff characteristic is evident during extended dry periods when many streams in the Selma Group will have no flow, and streams to the south continue to flow.
Ground Water
Major aquifers in the lower Tombigbee basin are the various formations in the Miocene Series, the Lisbon, Nanafalia, Providence-Ripely, and Eutaw. The Miocene sediments consist mostly of clay, sand, gravel, and sandstone. Sand and gravel make up approximately 50 percent of the bulk of the sediment (Walter, 1976) . Properly constructed wells in the Miocene sediments may yield 300 to more than 1,000 gal/min (Hinkle, 1984) .
The Lisbon aquifer includes all or part of the Moodys Branch Formation, Gosport Sand, Lisbon Formation, Tallahatta Formation, Hatchetigbee Formation, Bashi Formation, and the upper part of the Tuscahoma Formation. The Lisbon Formation is the predominant water-bearing zone in the aquifer. The aquifer is composed mostly of unconsolidated sand and clay beds, and locally of consolidated carbonate rocks. The aquifer is not as widely used in western Alabama as it is in central and eastern parts of the State (Williams and others, 1986d) . Most wells completed in the Lisbon aquifer yield from 10 to 100 gal/min. The Nanafalia aquifer is composed of the basal sands of the Tuscahoma Formation, the Nanafalia Formation, and the Naheola Formation. The aquifer consists of mostly unconsolidated sand and clay beds, but locally includes carbonate rocks (Williams and others, 1986c) . Properly constructed wells may yield from 60 to 600 gal/min.
The Providence-Ripley aquifer is composed of consolidated and unconsolidated sand and clay beds. The aquifer is not as widely used in western Alabama as it is further to the east. The aquifer thins westward in Marengo County where the Ripley Formation is composed mostly of clays and the Providence Sand is replaced by the Prairie Bluff Chalk aquifer (Williams and others, 1986b) . Yields to wells in the Providence-Ripley aquifer range from about 70 gal/min to more than 100 gal/min.
The Eutaw aquifer is composed of regionally extensive basal and isolated sand beds in the upper part of the Eutaw Formation ( fig. 2) (Williams and others, 1986a) . In some parts of the basin, water supplies in the Eutaw aquifer are highly mineralized and are unsuitable for use as a public-water supply ( fig. 5 ). Yields to the wells in the Eutaw aquifer range from 100 to 1,000 gal/min.
METHODOLOGY
Water-use data were obtained from the public-supply, self-supplied industrial and commercial, and power generation facilities. The names and locations of public-supply facilities in the study area were obtained from the Alabama Department of Environmental Management. The names and locations of self-supplied industrial and commercial facilities withdrawing more than 0.01 Mgal/d were obtained through the National Pollution Discharge Estimation System data files.
The study area is divided into three sections: 1) the Black Warrior basin, 2) the upper Tombigbee basin, and 3) the lower Tombigbee basin ( fig. 1 ). There is a discussion about the water users in each area and any water quality or quantity problems that have been experienced in the past or that could occur in the future. These factors were used to determine a risk rating for each facility based on the likelihood that the demands on the system will exceed the capacity of their source of water.
RISK RATINGS
The risk ratings were determined differently for ground-water and surface-water users. For ground-water systems, a subjective rating system was developed based on the amount of water withdrawn by a facility, the hydrologic information describing the availability of ground water, and the quality or quantity problems that the facility has experienced. The facility was assigned a low risk rating if (1) no water quality or quantity problems have occurred at the facility and (2) ample supplies of water of acceptable quality are available to meet the demands of the system for the near future. A moderate risk rating was assigned if the facility is in an area where groundwater supplies are limited or unreliable during drought periods, or where the ground water contains high concentrations of dissolved solids or is susceptible to contamination. A high risk rating was assigned to those facilities in areas with poor water resources in terms of quality or quantity and where water-supply problems have been experienced in the past.
For facilities using surface water as their primary source of water supply, the same risk rating system was used; however, the rating was based on the withdrawal rates of the facility and the source capacity of the stream or reservoir. The source capacity of an unregulated stream was defined as the 7-day 10 year low-flow value (7Qio). The 7Q10 is the lowest mean discharge for 7 consecutive days that occurs at an average frequency of once in 10 years (Bingham, 1982; Hayes, 1978) . For regulated streams, the source capacity was defined as the lowest mean discharge for 30 days for the period of record at the nearest flow regulating facility (locks and dams). For facilities that have an impounded stream for a water-supply reservoir, such as Cullman, Ala., the 7Q10 was computed for unregulated streams in nearby basins of similar drainage areas and geologic characteristics. An average value was computed and used as the source capacity of the impounded stream.
Because of the differences in geologic setting and data availability, the risk analysis in the companion report for Mississippi relied more on the quantity of water used and the trend in water levels in the aquifers.
ASSESSMENT OF WITHDRAWALS AND RISK RATINGS IN THE BLACK WARRIOR BASIN
Public Water-Supply Systems
Surface water accounts for more than 95 percent of the 154 Mgal/d of water for public supply in the Black Warrior basin (table 3A and North of Tuscaloosa public-supply facilities using ground water rely primarily on supplies from the Pottsville aquifer. The Pottsville generally is a poor aquifer with yields to wells rarely exceeding 100 gal/min. Water occurs only in joints, fractures, and bedding planes. Water levels may decline in the Pottsville during extended dry periods because the aquifer does not have the capacity to store much water. All wells in the Pottsville were rated as a moderate risk to exceed the source capacity (tables 3A and 3B).
A few wells in the eastern part of the basin are completed in aquifers in rocks of Cambrian and Ordovician age. Water supplies in these aquifers generally occur in solution joints and cavities in limestone and dolomite. Well yields exceeding 100 gal/min are common.
Public-supply facilities using ground water in the southern third of the Black Warrior basin rely on supplies from the Coker, Gordo, and Eutaw aquifers. These are excellent aquifers and yields to properly constructed wells commonly exceed 100 gal/min.
Power Generation Water Withdrawals
The largest water users in the Black Warrior River basin are the Gorgas Power Plant 872 Mgal/d) and the Greene County Steam Plant (404 Mgal/d) (tables 2A and 2B). However, these power plants consume less than 10 percent of the water that is withdrawn.
Self-Supplied Industrial and Commercial Water Withdrawals
Approximately 97 percent of the water withdrawn for industrial and commercial use in the basin is surface water. The BIWWB withdraws water from Inland Lake in Blount County and from Sipsey Fork in Walker County. This water is sold to the Birmingham Water Works Board for public supply (41.8 Mgal/d in 1987) and to various industries in the Birmingham area. The BIWWB withdraws water from Inland Lake at the maximum allowable rate (determined by the amount of inflow to the reservoir, 41.9 Mgal/d in 1987, and withdraws the balance of the water needed from Sipsey Fork (17.1 Mgal/d in 1987). All other self-supplied industrial and commercial facilities in the basin each use less than 0.01 Mgal/d.
Self-Supplied Domestic Water Users
The number of self-supplied domestic users and the amount of water withdrawn varies but averages less than 1 Mgal/d in most counties (table 4). In Cullman and Jefferson Counties, the public-supply facilities service about 99 percent of the population; whereas, in Hale and Winston Counties, the percentage of the population served by public-supply facilities is only 65 to 70 percent. In Winston County, the number of people served by public-supply facilities will most likely increase due to limited ground-water supplies. However, in Hale County excellent groundwater supplies are readily available in most areas of the county; therefore, the number of selfsupplied domestic users will probably remain about the same. Virtually all water withdrawn by self-supplied domestic users is ground-water.
Agricultural Water Withdrawals
Agricultural water uses in the basin include crop irrigation, aquaculture, and drinking water for cattle, hogs, and poultry. Withdrawals for agriculture for counties in the Black Warrior basin amounted to about 46 Mgal/d ( 
ASSESSMENT OF WITHDRAWALS AND RISK RATINGS IN THE UPPER TOMBIGBEE BASIN
Public Water-Supply Systems
Ground water accounts for over 75 percent of the 9.33 Mgal/d of water withdrawn by public suppliers in the basin (tables 3A and 3B). Most communities have wells that produce water from Coker, Gordo, or Eutaw aquifers. The town of Hamilton is one of the larger communities with wells tapping the Pottsville aquifer. Because wells in the Pottsville usually yield less than 100 gal/min, Hamilton Water Works and Sewer Board uses 11 wells to supply enough water to meet their demands (0.93 Mgald/d in 1987) . Only three communities in the basin use surface water for all or part of their public-water supply. Any facility that relies on ground-water supplies from the Pottsville was given a moderate risk rating.
The communities of Guin and Fayette use surface water for all of their public-supply water while Winfield uses both surface and ground water. The withdrawal sites for the public watersupply systems are on unregulated small streams. In all three communities, the 7Q10 for the streams are higher than the average demands from the water systems (tables 3A and 3B). At Guin the 7Q10 is 0.52 Mgal/d and the average rate of withdrawal by the water-supply system in 1987 was 0.43 Mgal/d. Guin was given a moderate risk rating because it could experience water shortages during an extreme drought.
There is some interbasin transfer of water from the Tennessee River basin. Red Bay Water Works has four wells in the upper Tombigbee basin and another four wells in the Tennessee basin. Total withdrawal by Red Bay Water Works was 0.36 Mgal/d in 1987.
Self-Supplied Industrial and Commercial Water Withdrawals
There were no self-supplied industrial or commercial water users in the basin that withdrew more than 0.01 Mgal/d in 1987. There are a few large industries in the basin but they either used less than 0.01 Mgal/d or they were supplied water by a public water-supply system.
Self-Supplied Domestic Water Users
The number of self-supplied domestic water users in counties in the basin ranges from 25 to 42 percent of the total county population in 1985 and the amount of water withdrawn for domestic supply was less than 1 Mgal/d in all counties in the basin (table 4) (Baker and Mooty, 1987) . With excellent sources of ground water readily available in most parts of the basin and because of the rural demographics of the basin, these numbers may remain fairly constant. All self-supplied domestic water users in the basin rely on ground water.
Agricultural Water Withdrawals
Total water withdrawals for agricultural purposes amounted to about 7.4 Mgal/d in 1985 in the upper Tombigbee basin. Of this amount, only about 0.1 Mgal/d was used for crop irrigation and the remainder was for livestock watering and aquaculture (table 5) . Approximately 68 percent of the total withdrawals for agricultural purposes were ground water and 32 percent were surface water in 1985.
ASSESSMENT OF WITHDRAWALS AND RISK RATINGS IN THE LOWER TOMBIGBEE BASIN
Public Water-Supply Systems
The towns of York and Livingston in the lower Tombigbee basin use surface water as a primary source of water supply ( fig. 5 ). Jackson Water Works and Sewer Board depends on the Tombigbee River as an emergency supply source, but rarely uses it. Ground water accounted for more than 75 percent of the 6.5 Mgal/d of water withdrawn for public supply in the basin in 1987.
Ground-water supplies in the northern end of the basin often are highly mineralized and have chloride concentrations exceeding drinking water standards. Ground-water quality problems occur locally throughout this part of the basin. All facilities using ground water in this area were given a moderate risk rating. Linden was given a high risk rating due to the history of water quality problems in the area.
In the southern half of the basin there are salt domes and petroleum producing formations. These formations may be as shallow as 400 to 500 feet below land surface and may be hydraulically connected to some of the aquifers. It is feasible that contamination of an aquifer could occur in some areas and make the ground water unsuitable for public-supply use (Hinkle, 1984) . Contamination of ground-water supplies from improperly disposed saline water from petroleum wells is also a possibility. Thus, any public-supply facilities using ground water in these areas were rated as a moderate risk to experience water quality or quantity problems at some time in the future.
Power Generation Water Withdrawals
The Charles R. Lowman Power Plant in Washington County withdrew 54.0 Mgal/d of surface water for power generation in 1987. Less than 9 percent (4.6 Mgal/d) of the water withdrawal was consumed.
Self-Supplied Industrial and Commercial Water Withdrawals
Total self-supplied industrial and commercial water use in the basin in 1987 was about 62 Mgal/d (tables 2A and 2B). Of this amount, over 87 percent or about 54 Mgal/d was surface water.
Much of the ground-water withdrawn at some chemical facilities in Washington County is from "corrective action" wells. For many years the industries disposed of chemical waste products in ponds near the factories. The ground-water supplies in the vicinity of the ponds became contaminated with these chemicals. In order to prevent the chemicals from spreading further into the ground-water system, wells were placed around the perimeter of the contaminated site. Water is withdrawn from these wells, treated to remove harmful chemicals, and discharged into the Tombigbee River.
All of the industrial withdrawals were within the capacities of their water sources resulting in a low risk rating for all self-supplied industrial water users in the basin. There are no selfsupplied commercial water users in the basin withdrawing more than 0.01 Mgal/d.
Self-Supplied Domestic Water Users
The number of self-supplied domestic water users in the basin varies from 23 to 51 percent of the total population and water use for domestic supply in each county was less than 1 Mgal/d (table 4) . Adequate ground-water supplies are readily available in all parts of the basin except for some areas in the northern part of the basin where ground-water supplies are often highly mineralized ( fig. 6 ). This mineralization probably accounts for the low percentage of self-supplied domestic users in Sumter and Marengo Counties, but not in Clarke County. Clarke County is sparsely populated and most people live near a community with a public-supply system.
In Choctaw and Washington Counties, the populations are sparse and not concentrated. The communities with public water-supply systems are relatively small and the water-supply systems are not as extensive. The number of self-supplied domestic users is about 48 percent of the county population in Choctaw County and 51 percent in Washington County. All self-supplied domestic water users in the basin rely on ground water.
Agricultural Water Withdrawals
Total agricultural water withdrawals in the basin amounted to 4.6 Mgal/d in 1985 (table 5) . Ground water accounted for 64 percent of the withdrawals. All withdrawals were for livestock watering. There were no significant withdrawals for crop irrigation in the basin.
SUMMARY
Water-use rates by public-water suppliers, self-supplied industrial and commercial facilities, self-supplied domestic water users, and agriculture were determined in the Black WarriorTombigbee basin in Alabama. For public-water suppliers and self-supplied industrial and commercial facilities, the likelihood that the water demands will exceed the capacity of the source or that the facility will experience water quality problems were assessed in terms of low, moderate, or high risk ratings.
The Black Warrior basin is the most industrialized and populated basin in the study area. Many areas of the basin rely on water from the Pottsville aquifer. The Pottsville is considered a poor aquifer with yields to wells usually less than 100 gal/min. Significant declines in water levels in the Pottsville occur during extended dry periods. The percentage of the total population in each county that is self-supplied varied, but the amount of water used for domestic supply in most counties was less than 1 Mgal/d. In Jefferson and Cullman Counties, almost 100 percent of the population was supplied by public water-supply facilities. In Washington, Blount, and Choctaw Counties, the self-supplied population was 45 to 51 percent of the total county population.
Localized water-quality problems related to petroleum production occur in the lower Tombigbee basin and parts of the upper Tombigbee and Black Warrior basins. Municipal wells in these areas were rated as having a moderate to high risk of exceeding their source capacity or experiencing water-quality problems. In the lower Tombigbee basin, formations that are often associated with petroleum supplies are sometimes as shallow as 400 to 500 feet from land surface and there is a potential for ground-water supplies to be locally contaminated from brines associated with these formations. Municipal wells in this area were rated as having a moderate risk of exceeding their source capacity or experiencing water-quality problems.
An area of highly mineralized ground water exists in norther parts of the lower Tombigbee basin. Water supplies in this area often do not meet drinking water standards because of high chloride concentrations. Municipal wells in this area were rated as a moderate or high risk of experiencing water quality or quantity problems in the future.
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History of problems with poor water quality.
Yields exceeding 100 gal/min can be produced from some wells in this area, but the water is often highly mineralized. 
